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PURPOSE: To provide the subject element excellent in luminescent efficiency and durability 
and useful for display elements, etc., by nipping a specific organic thin layer luminescent layer 
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with a polymeric dopant. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the organic thin film electroluminescent element which at least one side carries out the two- 
layer laminating of the macromolecule emitter with said same luminous layer to inter-electrode [ of a 
transparent couple ] at least in the organic thin film mold electrolimiinescent element which comes to pinch 
an organic thin film luminous layer, and is characterized by at least one of said the emitter layers being the 
charge impregnation layer by which macromolecule DOPANNTO was doped. 
[Claim 2] An emitter is a structure expression [1]. 
[Formula 1] 



An organic electroluminescent element given in the 1st term of a claim which is the high molecular 
compound which comes out and has the poly para-phenylene vinylene frame expressed. 
[Claim 3] An emitter is a structure expression [2]. 
[Formula 2] 



An organic electroluminescent element given in the 2nd term of a claim which is the high molecular 
compound which comes out and has the poly naphth vinylene frame expressed. 

[Claim 4] An organic electroluminescer^t. element given in the 3rd term of a claim or the 4th term whose 
luminous layer is a layer which it comes to form by the applying method. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by ^computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an organic thin film electroluminescent (it omits Following 
EL.) component. Furthermore, if it says in detail, it has high brightness and an efficient luminescence 
property, and is related with an organic thin film EL element available as field-like the light source and a 
display device. 
[0002] 

[Description of the Prior Art] An EL element is also called electrolxmiinescence devices and the application 
study as a field-like emitter is performed extensively. This EL element is divided roughly into two by the 
difference in a luminescence excitation device. One is an intrinsic (proper) EL element based on the so- 
called DESUTORIO (Destriau) effectiveness which emits light only by impression of strong electric field, 
and other one is charge injection EL based on the so-called ROZEFU (Lossev) effectiveness which emits ' 
light by passing the forward current to point contact diode or pn junction. 

[0003] The system of the former which farried out addition distribution of the element used as the emission 
center (active ingredient) of Mn, Cu, rare earth elements, etc. is common to II-VI group compound 
semiconductors, such as ZnS and CdS, and the active ingredient excitation by the hot electron is considered 
to be fundamental luminescent mechanism. The research on this kind of EL element has long history and a 
real product, the distributed component is already put in practical use, and research of a thin film mold 
component has also been briskly done after the 1970s. 

[0004] However, the EL element which consists of the above-mentioned inorganic material has the high 
nianufacturing cost of that high electric-field impression of 200V is the need, and a circumference actuation 
circuit to actuation, and many troubles - that endurance and brightness are imperfection and multiple-color- 
izing is difficult ~ are held. 

[0005] On the other hand, about the charge impregnation mold EL element, although research is done for 
the organic compound centering on condensed multi-ring aromatic hydrocarbon for many years, it became 
in the end of the 1970s and the measure from a practical standpoint has been made. The greatest description 
of a charge impregnation mold EL element is in the point in which actuation on a low electrical potential 
difference is possible compared with said intrinsic EL component. 

[0006] Very much at the second half of the 1980s by the formation of a homogeneity thin film of the 
ingredient by vacuum deposition membrane formation, and laminating multilayering of a charge 
impregnation layer and a luminous layer It was proved that the charge impregnation mold EL element which 
uses an organic thin film as an emitter could turn into high brightness and an efficient outstandmg field-like 
Hght emitting device. C.W.Tang et al., AppLPhys.Lett., 51, and 913 (1987) - [ for example, ] C.Adachi et 
al., Jpn.J.Appl.Phys., 27, L269 (1988),^d JP,59-194393,A U.S. Pat. No. 4,720,432 etc. . moreover, 
variegated color tone control according to substituent installation taking advantage of the versatility of a 
molecular design peculiar to an organic material - possible - the intrmsic EL component of an inorganic 
material - it should also wish ~ it is also shown that ****** of EL coloring which is not is made (C.Adachi 
et al., AppLPhys.Lett., 56, and 799 (1990)). 

[0007] Although the engine performance of the like which, as for a part of these organic thin film mold EL 
element, exceeds practical use level in a component property which should be ** carried out is obtained, a 
life is short and has the big fault that endurance is scarce. By the vacuum deposition film, this has a main 
cause in condensation of a molecule taking place and ununiformity-izing by energization, with time, and is 
carrying out the failure to utilization to the demand of homogeneity vacuum evaporationo membrane 
formation ability adding a severe limit to ingredient selection conjointly at the serious thing. 
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[0008] As a leading means for attaining the reinforcement, it is possible to form an ingredient into a 
macromolecule object, hamessing the features of an organic EL device. Recently, the attempt which EL 
luminescence by poly para-phenylene vinylene (PPV) is checked (J.H.Brurroughes et al. Nature, 347,539 
(1990), WO-9013148, etc.), and applies an electric conduction macromolecule to a charge impregnation 
layer is also performed (S.Adachi et al., Jpn.J.AppL, Phys., 25, and L773 (1986)). On the other hand, means, 
such as using the mixed thin film which unified the limiinous layer and the charge impregnation layer, are 
also provided (please join, if there is reference.). However, neither comes to acquire a sufficient component 
property and a sufficient life, and the actual condition is far from a practical use region. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, this invention solves the above-mentioned trouble and 
it aims at offering the organic thin film mold EL element which combines high brightness, an efficient 
property, and sufficient endurance. 
[0010] 

[Means for Solving the Problem] this invention persons set to an organic thin film mold electroluminescent 
element. Under recognition that macromolecule object-ization of a component component is indispensable 
requirements in order to realize necessary endurance Examination is wholeheartedly recommended about 
how very important laminating interface control is attained on a component property manifestation with the 
component which consists of polymeric materials. While raising the endurance of a component by forming 
the luminous layer and charge impregnation layer of an organic EL device into a macromolecule object The 
heterojunction interface which consists of a dissimilar material which is easy to serve as various degradation 
factors or a regulation factor of a property manifestation is abolished. By considering as the unification gay 
junction multilayer structure which constituted two or more luminous layers from same polymeric materials, 
carrying out doping processing of the macromolecule dopant, and considering as a charge impregnation 
layer at a part of macromolecule luminous layer It checks that the organic EL device which combined the 
stable high component property and sufficient endurance is realized, and this invention is reached. 
[001 1] That is, this invention carries out the two-layer laminating of the macromolecule emitter with said 
same luminous layer to inter-electrode [ of a couple at least with transparent one side ] at least in the organic 
thin film mold electroluminescent element which comes to pinch an organic thin film luminous layer, and at 
least one of said the emitter layers offers the organic thin film electroluminescent element characterized by 
being the charge impregnation layer by which the macromolecule dopant was doped. Hereafter, this 
invention is explained more to a detail. 

[0012] Drawing 1 is the sectional view showing the outline configuration of one example of the organic thin 
film electroluminescent element of this invention, and consists of structure where the laminating of the 
luminous layer 3, the luminous layer 4, and electrode (cathode) 5 which served both as the transparent 
electrode (anode plate) 2 and the charge (electron hole) impregnation layer on the support substrate 1 was 
carried out. 

[0013] Similarly as a configuration of an organic thin fihn electrolimiinescent element, there is a thing 
which comes to carry out the laminating of the thing which comes to carry out the laminating of a 
transparent electrode (anode plate), the 1st charge (electron hole) impregnation layer, a luminous layer, the 
2nd charge (electron) impregnation layer, and the electrode (cathode), the luminous layer which served both 
as the transparent electrode (anode plate), the luminous layer, and the charge (electron) impregnation layer 
on the support substrate, and the electrode (cathode) on [ other than the above ] a support substrate. 
[0014] What has transparency as a support substrate 1 is desirable, and, generally transparence resin 
ingredients, such as glass, a quartz, and polyethylene terephthalate, are used. Moreover, as an electrode (an 
anode plate 2 and cathode 3), it is desirable to use ingredients, such as metals, such as gold, aluminum, and 
an indium, alloys, those mixture or indium tin oxide (ITO), Sn02, and ZnO. These electrodes make at least 
one side a transparent material in order to raise the permeability of luminescence. 
[0015] What carried out the laminating<pf two or more layers of the macromolecule emitter same as a 
luminous layer is used. One of the layered products is a luminous layer which consists only of a 
macromolecule emitter, and other layers are luminous layers by which the macromolecule dopant was 
doped, 

[0016] Although there will be especially no limit if the emitter used by this invention is a macromolecule 
emitter, fi-om fi-om [ when reahzing modulation dope structure ], it is desirable for macromolecule emitter 
itself thru/or its precursor to be water solubility or organic solvent fusibility. Especially as an example of 
such a macromolecule emitter, it is a structure expression [1]. 
[0017] 
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[Formula 3] 

— (^^CH=CH— 

[0018] The high molecular compound and structure expression [2] which come out and have the poly para- 
phenylene vinylene (PPV) frame shown 
[0019] 
[Formula 4] 



— C CH=CH — 



[2] 



[0020] The high molecular compound which comes out and has the poly naphth vinylene frame shown is 
desirable. Said structure expression [1] and the giant-molecule illuminant of [2] are compounded via 
PORJARIREN dimethylene mono-sulfonium salt or a precursor like Polly alpha-mono-alkoxy dimethylene 
propine. That is, the macromolecule emitter of said structure expression [1] is the following structure 
expression [3] or [4]. 
[0021] 



[Formula 5] 





R^ — X* 

[3] [4] 



OR^ 



[0022] (-- in Rl, low-grade alkyl group and counter ion X expresses halogen ion among a formula.) - the 
high molecular compound which is obtained by the pyrolysis of the Polly alpha-mono-alkoxy dimethylene 
phenylene of the water-soluble poly pai:axylene mono-sulfonium sah shown or organic solvent fusibility, 
and has the poly naphth vinylene frame of a structure expression [2] ~ the following structure expression [5] 
or r^i 



or [6] 
[0023] 
[For mula 6] 





[0024] (~ the notation in a formula expresses the same semantics as the above.) ~ it is obtained by Polly 1 
of the water-soluble PORINAFUTAREN dimethylene mono-sulfonium sah shown or organic solvent 
fusibility, and the pyrolysis of 3-NAFUTENIRU-l'-alkoxy ethynylene. Furthermore, a structure expression 
[7] 

[0025] 
[Formula 7] 

CH — CH [7] 

R^ 

[0026] (~ R2 and R3 express an alkyl group among a formula.) - the high molecular compound of the 
structiire shown is also a desirable macromolecule emitter. It is a structure expression [8] or [9] like [ this 
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compound ] the above. 

[0027] 

[Formula 8] 

OR3 OR3 




[8] [9] 

[0028] (— the notation in a formula expresses the same semantics as the above.) ~ it is obtained by the 
pyrolysis of the Polly alpha-MONOARUKOKISHI dimethylene dialkoxy phenylene of the water-soluble 
poly dialkoxy KISHIREMMONO sulfonium salt shown or organic solvent fusibility. 
[0029] Moreover, the macromolecule dopant for forming a charge impregnation system is chosen from the 
thing of water solubility or organic solvent fusibility like the high molecular compound of said luminous 
layer. In the case of the conductive polymer by which a giant-molecule illimiinant is compoxmded via a 
precursor like the poly arylene vinylene, after adding a giant-molecule dopant in a precursor solution, 
structural transformation processing will be performed, and the stability of the dope condition imder 
processing conditions is also needed for it. It is requirements that that a macromolecule dopant discovers the 
doping effectiveness has the thermal resistance which is equal to generation of heat under component 
actuation or heating by the precursor processing process from the first, and to have the stability which does 
not move in the inside of a system by the impression electric field gradient or thermal motion at the time of 
component actuation. As an example of the giant-molecule dopant which satisfies this requirement, the 
giant-molecule anion holding ammonium is suitable for the giant-molecule cation which holds sulfonic 
groups, such as polystyrene sulfonate and the poly naphthyl sulfonic acid, with p mold doping, and n mold 
doping. 

[0030] a macromolecule dopant ~ p mold and n mold ~ all have a with a molecular weight of 50,000 or less 
desirable thing. Furthermore, the system which is mixed in a precursor solution as a monomer, carries out 
thermal polymerization simultaneously at the time of heat treatment, and ftmctions as a macromolecule 
dopant is desirable. The Pallas CHIREN sulfonic acid, a vinyl sulfonic acid, etc. are one of such things. 
[0031] In construction of a component, said macromolecule luminous layer and a charge impregnation layer 
are formed by the applying method. In this case, as the technique of spreading, the casting method besides 
well-known approaches, such as spinner spreading, roll coating, spray spreading, a dip painting cloth, and 
gravure spreading, can also be used. 

[0032] What is necessary is just to form a dope layer and a non-doping layer serially according to 
component structure for implementation of modulation dope structure. For example, in making the luminous 
layer of a component into the three-tiered structure of a hole injection layer, a limiinous layer, and an 
electronic injection layer, first, spreading membrane formation of the emitter polymer solution containing a 
macromolecule anion is carried out, a hole injection layer is formed on the transparent electrode substrates 
(ITO etc.) of an anode plate, the limiinous layer which subsequently does not contain a dopant 
(macromolecule ion), and the electronic injection layer containing a macromolecule cation are formed 
serially, and it acquires the gay multilayer structure made into the object. 

[0033] Although not generally decided according to the class of emitter macromolecule, and the class of 
solvent on the occasion of laminating spreading, it is desirable to shift to the following spreading process 
succeedingly in half-dryness fimdamentally. The thickness of each class is also the range where 500-3000A 
is suitable on a component property manifestation, although an optimimi value is defined by the class of 
luminescent material, a dopant kind, and solvent etc. in each case. 
[0034] 

[Example] Although an example is given and this invention is explained hereafter, this invention is not 
limited only to the following examples.s 

[0035] Example 1 1.5 It is polystyrene sulfonate (molecular weight -8000) to a weight %PPV precursor (it 
sets in said structure expression [3], and, for Rl, CH3 and X are high molecular compound of CI) water 
solution 1.5 Do the weight % dissolution of and let this be a PPV precursor solution for charge (electron 
hole) impregnation layers. This solution was applied by the revolution applying method on the ITO glass 
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substrate, and the air dried was formed membranes and carried out to the thickness of about lOOOA. Next, 
on it, the PPV precursor water solution was similarly formed by revolution spreading 3% of the weight, ^d 
the luminous layer with a thickness of about 8000A was formed. This intercropping business was performed 
in the clean booth, and prevented contamination of an interface as much as possible. 200-degree C heat- 
treatment was performed in argon atmosphere after the air dried of a luminous layer for 2 hours, and the 
PPV precursor was made to convert into PPV structure. The aluminum electrode (cathode) was formed by 
the thickness of 3 000 A with vacuum deposition after annealing. Lead wire was attached using the silver 
paste and the component was completed. 

[0036] Aging of drawing 3 and luminescence brightness is shown [ the relation between the electrical 
potential difference when impressing negative direct current voltage to an ITO electrode side at a forward 
and aluminum electrode side about the EL element shown in drawing 1 created as mentioned above, and 
luminescence brightness ] for the relation between drawing 2 , current density, and luminescence brightness 
in drawing 4 . 

[0037] Agmg of drawing 3 and luminescence brightness is shown [ the relation between the electrical 
potential difference when impressing direct current voltage like an example 1 on an example of comparison 
IITO electrode about the EL element of monolayer structure which prepared 3000A for the PPV luminous 
layer (about 8000A) and the aluminum electrode (cathode), and luminescence brightness ] for the relation 
between drawing 2 , current density, and luminescence brightness in drawing 4 . 

[0038] The following structure expression which is an electron hole transport system typical on an example 
of comparison 2ITO electrode [** 9] 



[0039] It came out, the charge impregnation layer (about lOOOA) was prepared for the aromatic series 
diamine (TAD) shown with the vacuum deposition method, the PPV luminous layer (about 8000A) was 
prepared by spreading and heat-treatment of an organic solvent fiisibility precursor on it, the aluminum 
electrode was formed by the thickness of 3000A with vacuum deposition after that, and the EL element was 
created. Aging of drawing 3 and limiinescence brightness is shown [ the relation between the electrical 
potential difference when impressing direct current voltage like an example 1 about this EL element, and 
luminescence brightness ] for the relation between drawing 2 , current density, and luminescence brightness 
in drawing 4 . The large drawing of improvement in the brightness in the organic thin film 
electroluminescent element by this invention and a luminescence life is clear from the behavior of 
luminescence of an example and the ex^ple of a comparison. 

[0040] Example 21 .5 It is the Pallas CHIREN sulfonic acid to a weight %PPV precursor (same thing as 
example 1) water solution 1.5 The EL element was produced completely like the example 1 except having 
done the weight % dissolution of and having made this into the PPV precursor water solution for charge 
impregnation layers. In this example, at the time of 200-degree-C heat-treatment, the thermal polymerization 
of the Pallas CHIREN sulfonic acid is carried out, and it serves as a macromolecule dopant. When the 
luminescence behavior of this component was measured, improvement in remarkable brightness and the 
drawing of a luminescence life were realized like the example L 
[0041] 

[Effect of the Invention] In the organic thin film mold electroluminescent element with which at least one 
side comes to pinch an organic thin film luminous layer to inter-electrode [ of a transparent couple ] Said 
luminous layer carries out the two-layer laminating of the same macromolecule emitter at least. The organic 
thin film electroluminescent element of this invention which used at least one of said the emitter layers as 
the charge impregnation layer by which the macromolecule dopant was doped It is the component excellent 
in long lasting [ by which the problem of the short life which can build by very simple technique and the 
conventional organic EL device holds using the spreading forming-membranes method was solved ], a well 
head, and endurance. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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WRITTEN AMENDN4ENT 



[procedure amendment] 

[Filing Date] July 23, Heisei 5 
[Procedure amendment 1] 
[Docimient to be Amended] Description 
[Item(s) to be Amended] Claim 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 1] It is the organic thin film electrolimiinescent element which at least one side carries out the two- 
layer laminating of the macromolecule emitter with said same luminous layer to inter-electrode [ of a 
transparent couple ] at least in the organic thin film mold electroluminescent element which comes to pinch 
an organic thin film luminous layer, and is characterized by at least one of said the emitter layers being the 
charge impregnation layer by which the macromolecule dopant was doped. 
[Procedure amendment 2] 
[Document to be Amended] Description 
[Item(s) to be Amended] Claim 3 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 3] An emitter is a structure expression [2]. 
[Formula 2] ' 




[21 

CH = CH — 

An organic electroluminescent element given in the 1st term of a claim which is the high molecular 

compound which comes out and has Polly 1 and 4-NAFUTENIREN vinylene frame which are expressed. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 4 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 4] An organic electroluminescent element given in the term of either the 1st term of a claim whose 

luminous layer is a layer which it comes to form by the applying method thru/or the 3rd term. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0013] As a configuration of the organic thin film electroluminescent element by this invention On [ other 
than the above ] a support substrate, a transparent electrode (anode plate), the 1 st charge (electron hole) 
impregnation layer, Similarly there is a thing which comes to carry out the laminating of the thing which 
comes to carry out the laminating of a luminous layer, the 2nd charge (electron) impregnation layer, and the 
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electrode (cathode), the luminous layer which served both as the transparent electrode (anode plate), the 
luminous layer, and the charge (electron) impregnation layer, and the electrode (cathode) on a support 
substrate. 

[Procedure amendment 5] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0014 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] What has transparency as a support substrate 1 is desirable, and, generally transparence resin 

ingredients, such as glass, a quartz, and polyethylene terephthalate, are used. Moreover, as an electrode (an 

anode plate 2 and cathode 5), it is desirable to use ingredients, such as metals, such as gold, aluminum, and 

an indium, alloys, those mixture or indium tin oxide (ITO), and Sn02, ZnO. These electrodes make at least 

one side a transparent material in order to raise the permeability of luminescence. 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] What carried out the laminating of two or more layers of the macromolecule emitter same as said 
luminous layer in this invention is used. One of the layered products is a luminous layer which consists only 
of a macromolecule emitter, and other layers are luminous layers by which the macromolecule dopant was 
doped. 

[Procedure amendment 7] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] It comes out and Polly 1 shown and the high molecular compound which has 4-NAFUTENIREN 

vinylene frame are desirable. Said structure expression [1] and the giant-molecule illuminant of [2] are the 

poly arylene. - It is V and 2*-ethylene-r-sulfonium salt or poly arylene-T-alkoxy. - It is compounded via a 

precursor like V and 2'-ethyIene. That is, the macromolecule emitter of said structure expression [1] is the 

following structure expression [3] or [4], 

[Procedure amendment 8] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] the inside of a formula, and Rl ~ a low-grade alley 1 group — counter ion X- expresses halogen ion. 

Water-soluble Polly 1 shown, 4-phenylene - Polly 1 of T and 2*-ethylene-r-sulfonium salt or organic 

solvent fusibility, 4-phenylene- I'-alkoxy - It is obtained by the pyro lysis of V and 2'-ethylene. Moreover, the 

high molecular compound which has Polly 1 of a structure expression [2] and 4-NAFUTENIREN vinylene 

frame is the following structure expression [5] or [6]. 

[Procedure amendment 9] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] (— the notation in a formula expresses the same semantics as the above.) — it is obtained by the 
pyrolysis of Polly [ of water-soluble Polly / who is shown / 1, 4-NAFUTENIREN- 1', and 2'-ethylene-r- 
sulfonium salt or organic solvent fusibility ] 1, and 4-NAFUTENIREN- I'-alkoxy-T, and 2'-ethylene. 
Furthermore, a structure expression [7] 
[Procedure amendment 10] ^ 
[Document to be Amended] Description 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0028] (- the notation in a formula expresses the same semantics as the above.) - water-soluble Polly 2 
shown and 5-dialkoxy -- it is obtained by the pyrolysis with Polly [ of -1, 4-phenylene-l', and 2*-ethylene-r- 
sulfonium salt or organic solvent fusibility ] 2, 5-dialkoxy- 1, and 4-phenylene-r-alkoxy-r, and 2*-ethylene. 
[Procedure amendment 11] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] Moreover, the macromolecule dopant for forming a charge impregnation system is chosen fi-om the 
thing of water solubility or organic solvent fusibility like the high molecular compound of said luminous 
layer. In the case of the conductive polymer by which a giant-molecule illuminant is compounded via a 
precursor like the poly arylene vinylene, after adding a giant-molecule dopant in a precursor solution, 
structural transformation processing will be performed, and as a giant-molecule dopant, the stability of the 
dope condition under processing conditions is also needed for it. So, it is requirements that that a 
macroniolecule dopant discovers the doping effectiveness has the thermal resistance which is equal to 
generation of heat under component actuation or heating by the precursor processing process fi-om the first, 
and to have the stability which does not move in the inside of a system by the impression electric field 
gradient or thermal motion at the time of component actuation. As an example of the giant-molecule dopant 
which satisfies this requirement, the giant-molecule anion holding ammonium is suitable for the giant- 
molecule cation which holds sulfonic groups, such as polystyrene sulfonate and the poly naphthyl sulfonic 
acid, with p mold doping, and n mold doping. 
[Procedure amendment 12] 
[Document to be Amended] Description 
[Item(s) to be Amended] drawing 2 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Drawing 2] It is the graph which shows the electrical potential difference of the EL element of an example 
1, and the EL element of two kinds of examples of a comparison, and the relation of luminescence 
brightness. 

[Procedure amendment 13] 
[Document to be Amended] Description 
[Item(s) to be Amended] drawing 3 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Drawing 3] It is the graph which shows the relation between the current density of the EL element of an 

example 1, and the EL element of two kinds of examples of a comparison, and luminescence brightness. 

[Procedure amendment 14] 

[Document to be Amended] Description 

[Item(s) to be Amended] drawing 4 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 4] It is the graph which shows aging of the limiinescence brightness of the EL element of an 
example 1, and the EL element of two kinds of examples of a comparison. 
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[Procedure amendment] 

[Filing Date] July 9, Heisei 11 (1999. 7.9) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the organic thin film electroluminescent element which at least one side carries out the two- 
layer laminating of the macromolecule emitter with said same luminous layer to inter-electrode [ of a 
transparent couple ] at least in the organic thin film mold electroluminescent element which comes to pinch 
an organic thin film luminous layer, and is characterized by at least one of said the emitter layers being the 
charge impregnation layer by which the macromolecule dopant was doped. 
[Claim 2] An emitter is a structure expression [1]. 
[Formula 1] 



An organic electroluminescent element given in the 1st term of a claim which is the high molecular 
compoimd which comes out and has the poly para-phenylene vinylene frame expressed, 
[Claim 3] An emitter is a structure expression [2]. 
[Formula 2] 
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An organic electroluminescent element given in the 1st term of a claim which is the high molecular 
compound which comes out and has Polly 1 and 4-NAFUTENIREN vinylene frame which are expressed. 
[Claim 4] An organic electrolimiinescent element given in the term of either the 1st term of a claim whose 
luminous layer is a layer which it comes to form by the applying method thru/or the 3rd term. 
[Claim 5] In the manufacture approach of an organic thin film mold electroluminescent element that at least 
one side comes to pinch an organic thin film Ixmiinous layer to inter-electrode [ of a transparent couple ] 
Said luminous layer carries out the two-layer laminating of the same macromolecule emitter at least. The 
manufacture approach of the organic thin film mold electroluminescent element characterized by including 
the process to which at least one of said the emitter layers applies the solution with which the 
macromolecule dopant was added by the water solution or the organic solution of said emitter thru/or its 
precursor. 

[Claim 6] The precursor of an illuminant is Pori Ali-Wren. - V and 2'-ethylene-r-sulfonium sah or Pori Ali- 

Wren-T-alkoxy - The manufacture approach of an organic thin film mold electroluminescent element given 

in the 5th term of a claim which is V and 2'-ethylene. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] As a leading means for attaining the reinforcement, it is possible to form an ingredient into a 

macromolecule object, harnessing the features of an organic EL device. Recently, the attempt which EL 

luminescence by poly para-phenylene vinylene (PPV) is checked (J.H.Brurroughes et al. Nature, 347,539 

(1990), WO-9013148, etc.), and applies an electric conduction macromolecule to a charge impregnation 

layer is also performed (S.Adachi et al., Jpn.J.Appl., Phys., 25, and L773 (1986)). On the other hand, means, 

such as using the mixed thin film which unified the luminous layer and the charge impregnation layer, are 

also provided. However, neither comes to acquire a sufficient component property and a sufficient life, and 

the actual condition is far from a practical use region. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0037] The example 1 of a comparison 

Aging of drawing 3 and limiinescence brightness is shown [ the relation between the electrical potential 

difference when impressing direct current voltage like an example 1 on an ITO electrode about the EL 

element of monolayer structure which prepared the PPV luminous layer (about 8000A) and the aluminum 

electrode (cathode and 3000A), and luminescence brightness ] for the relation between drawing 2, current 

density, and luminescence brightness in drawing 4. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0039 

[Method of Amendment] Modification .- j . 

[Proposed Amendment] 

[0039] It came out, the charge impregnation layer (about lOOOA) of aromatic series diamine (TAD) shown 
was prepared with the vacuum deposition method, the PPV luminous layer (about 8000A) was prepared by 
spreading and heat-treatment of an organic solvent fusibility precursor on it, the aluminum electrode was 
formed by the thickness of 3000A with vacuum deposition after that, and the EL element was created. 
Aging of drawing 3 and luminescence brightness is shown [ the relation between the electrical potential 
difference when impressing direct current voltage like an example 1 about this EL element, and 
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luminescence brightness ] for the relation between drawing 2, current density, and luminescence brightness 
in drawing 4. The large drawing of improvement in the brightness in the organic thin film 
electroluminescent element by this invention and a limiinescence life is clear from the behavior of 
luminescence of an example and the example of a comparison. 



[Translation done.] 
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